Ontogeny of various kinds of neuropeptides such as cholecystokinin-8-like (CCKI), leucine-enkephalin-like (ENKI), neurotensin-like (NTI), substance P-like (SPI) and somatostatin-like immunoreactive (SOMI) structures was examined in the rat brain using immunocytochemistry.
The prenatal early appearance of immunoreactive structures in the brain is a common feature in the development of the peptidergic system. However, the developing patterns of peptides vary according to the peptides themselves, among individual peptides depending on the regions.
The early appearance of peptides in the fetus brain suggests the role of peptides in the development of the brain in addition to their neuromodulator role.
Recent immunocytochemical and radioimmunoassay studies demonstrate a wide but uneven distribution of peptides in the central and peripheral nervous system, indicating some neuromodulator or neurotransmitter functions. However their exact roles remain obscure. Ontogenetical analysis is a powerful tool for elucidating the functions of neuropeptides. In this paper, I will describe the ontogeny of peptidergic systems with emphasis on our immunocytochemical investigations in the rat (2-4, 6-8, 11-13, 16-24, 26) .
All the peptides examined first appeared at early prenatal stage : CCKI at ventral tegmental area on gestational day 15 (12-14 mm embryo) (the day on which sperm was identified in the smear was designated gestational day 1) (2, 11) SPI at diencephalon on gestational day 14 (6, 7, 18) , NTI in the primordium of the olfactory bulb, anterior amygdaloid area, piriform cortex, n. tractus diagonalis, lateral preoptic area and lateral hypothalamus on gestational day 16 (4, 12) SOMI in the hypothalamus on gestational day 14 (22, 24) and ENKI in the descending spinal nucleus of the trigeminal nerve, rhombencephalic reticular formation and n, cuneiformis on gestational day 16 (15, 19) . NTI, ENKI, SPI SOMI structures increased markedly during perinatal stage, while an increase of CCKI was rather conspicuous postnatally (Figs. 6A-D) .
In order to understand the function of the peptides, the findings on the development of these peptides in the rat ventromedial hypothalamic nucleus was described in detail (26) . Leucine-enkephalin-like immunoreactive (ENKI) structures ( Fig. 1) : No specific fluorescence was seen in the developing n. ventromedialis hypothalami (vm) until gestational day 21. Until birth only a few ENKI fibers were detected. However at postnatal day 1, they increased slightly in number and low density was observed at postnatal day 7. After this time the extent of the increase in ENKI fibers was more conspicuous than that seen between postnatal day 1 and 7. A moderate density of ENKI fibers was identified in the vm at postnatal day 14, a high at postnatal day 21 and very high density at postnatal day 30 (adult) . In the adult, ENKI fibers were evenly distributed throughout the entire vm.
On the other hand, ENKI cells first appear in the vm at postnatal day 2 both in animals with and without pretreatment of colchicine, though the number of cells identified in the colchicine treated animals was more numerous than those in the untreated rats. From postnatal day 7, ENKI cells continued to increase slightly in number until postnatal day 14. Thereafter, they began to decrease in number in the animals without colchicine treatment, and none or only a few cells were present in the adult rat. In the pretreated rats, a moderate number of ENKI cells, most of which were restricted to the ventrolateral part of the vm, was detected, and no significant decrease of the number of ENKI cells with age was found. Cholecystokinin-8-like immunoreactive (CCKI) structures (Figs. 2, 5E, F) : During the fetal period, no specific fluorescence was observed in the vm. CCKI fibers first appeared at postnatal day 1. Thereafter they continued to increase in number with age, reaching the maximum content at postnatal day 30. As we reported previously (9), CCKI fibers were concentrated in the ventromedial portion. Substance P-like immunoreactive structures (SPI) (Figs. 3, 5C, D) : SPI fibers first appeared in the vm at gestational day 21, increasing in number until postnatal day 14 when a low to moderate density of SPI fiber plexuses was identified. SPI neurons also first appeared in the vm at gestational day 21. At postnatal day 0 or 1, a moderate density of SPI cells was already seen in the vm with or without colchicine treatment. However, in the untreated rats, SPI cells began to decrease in number and no SPI cells were detectable in the vm at postnatal day 7. On the other hand, in the pretreated animals, numerous SPI cells were found in the vm at postnatal day 1, and a smaller but still significant number of SPI cells were found in the vm of adult rats which were pretreated by colchicine. Neurotensin-like immunoreactive (NTI) structures (Figs. 4, 5A, B) : NTI fibers first appeared in the vm at postnatal day 1. Thereafter, they increased remarkably in number and reached the maximum content at postnatal day 14; These fibers decreased in number with none or only a few fibers detected in the vm at postnatal day 30. NTI fibers were moderately concentrated in the dorsomedial portion of the vm. On the other hand, no NTI cells were noted in the vm at any of the stages examined. Somatostatin-like immunoreactive (SOMI) structures : SOMI fibers appeared first in vm at gestational day 19 (21) . At this stage, a few SOMI cells were seen around the vm but not within the vm. These structures increased markedly during perinatal stage, reaching the maximum content at birth. SOMI fibers were moderately concentrated in the ventrolateral part.
It was reported that CCK, ENK and NT are related to the feeding function (see refs. 9, 10, 26, 27) . Recently, the origins of CCKI, ENKI and NTI fibers in the vm of the rats were elucidated : CCKI fibers from the lateral part of the dorsal parabrachial nucleus, (9) ENKI fibers from paraventricular nucleus (27) and NTI fibers from medial amygdaloid nucleus (10) . The findings that numerous CCKI and ENKI structures are seen in the vm of the adult rats, suggest that CCK and ENK influences the function of the vm, particularly the regulation of the feeding via the terminals of CCKI and ENKI in the vm. On the other hand, it is also shown that intraventricular injection of NT inhibits food consumption in rats or produces a decrease in food intake of rats deprived of food for 24 hr. Since the vm is the center of appetite regulation, it appears that NT is involved in regulating appetite. However since NTI fibers could not be identified in the adult rats, the appetite suppression function of NT is not likely to be mediated via the vm. In addition, the present study has shown that still numerous SPI and SOMI structures were detected in the vm of the adult rats, indicating that they may play as neurotransmitter or neuromodulator in the vm as well as CCK and ENK. The present study showed that NTI structures decreased markedly after postnatal day 14 and none or only a few NTI structure were seen in the vm. Similar profiles, decrease after postnatal weeks 1-3, were also obtained in other regions: CCKI in the anteroventralis thalami (Figs. 6E, F) and n. medialis thalami pars lateralis, ventral tegmental nucleus of Gudden and n. centralis superior (Fig. 7)  (2, 11) , SPI in the cerebellum (6) , SOMI in the cerebellum (8) , some brainstem nuclei (21) (22) (23) and spinal cord (20) , and NTI in some other brain regions (4, 12) . At present the reason for this decrease is not clear. Although direct evidence is Frontal sections. Note an increase of CCKI fibers in the POM and CP in the adult rats (C, D), and in the tav of the postnatal day 5 rat. CCKI structures found in the tav decreased in number after postnatal day 15 and none or only a few CCKI fibers were seen in the tav of the adult rat. A-F, x 200 lacking, it is probable that they may play an important role in the development of the areas mentioned above and an alteration in the chemical substances may occur in the adult rats.
Furthermore, it is probable that neuropeptide whose appearance in the brain occurs before the establishment of the synaptogenesis may relate to the development of the brain regions in addition to its neuromodulators roles. The various kinds of fluctuations of peptides in the central and peripheral nervous system during the ontogeny (see ref. 25 for a review) is recently confirmed by radioimmunoassay system (1, 5, 14) .
